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Effect of Land Cover Change on Streamflow at Mae Klong Head Watershed Research Station,

Thong Pha Phum District, Kanchanaburi Province
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ABSTRACT

The study on Hydrological Characteristics of Mae Klong Head Watershed in response to land use changes was
conducted at Mae Klong watershed, Kanchanaburi province. The meteorological and hydrological data during 1994-2014
were identified and interpreted. The result found that average annual rainfall at Mae Klong watershed was 1,679.3 mm
and it provided streamflow of 5521512.50 m’/km’ or 552.5 mm. Potential streamflow of the watershed was 33.2% of
rainfall amount; 73.5% was streamflow during wet period and 26.5 % was streamflow during dry period.

The response of hydrological characteristics to land use change in the study period were divided in 3 phases;
1994-1999, 2000-2005 and 2006-2011. During this period, forest area of the watershed tended to increase. There was 4.25%
of forest area in 1992 or the first phase, and increased to be 92.48% and 97.27% in 2000 and 2008, respectively. The annual
streamflow and streamflow during wet period tended to decrease from the first to the third phase, while those of dry period
trended to increase. According to flow characteristics, it was found that 50% flow intervals tended to increase; they were
72 days at the first phase, 95 and 96 days in the second phase and the third phase, respectively. Increased forest area led to
decrements in 5% and 1% intervals of the streamflow. The succession watershed provided stream flow of 188,831.25
m’/km’ or at level height of 245.48 mm. Potential streamflow of the watershed was 15.22% of rainfall amount. It delivered
suspended sediment 25,547.14 kg/yr or 7.13 kg/rai/yr. The approximated soil water storage capacity of a 1.5 m soil depth
ranges from 259 mm to 343 mm with average of 289.97 mm. They were harmonious to those of the soil in the mixed
deciduous forest which is the local forest in the area.

Key words: streamflow, land use change, water balance, mixed deciduous forest, secondary forest, Mae Klong watershed,

research station
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Figure 1 Boundary of Mae Klong head watershed at

Thong Pha Phum District, Kanchanaburi Province
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Figure 2 Streamflow measurement using water level
recording and 120 ° V notch weir (A) at outlet of mixed
deciduous forested watershed and at outlet of secondary

forested watershed (B).
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Figure 3 Land use change at Mae Klong Watershed during 1992 (A) to 2011 (B), respectively.

Modified from Torlarp et al.(2016)
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Table 1 Rainfall and streamflow at Mae Klong head watershed, Thong Pha Phum

District, Kanchanaburi Province, during 1994 — 2011.

Table 2 Monthly and seasonal rainfall and streamflow at Mae Klong head watershed,

Thong Pha Phum District, Kanchanaburi Province.

1994-1999 (mm)

2000 —2005 (mm)

2005 —2011 (mm)

Month Rainfall Streamflow

(mm3) (cm’) (cm’.km?) (mm)
April 95.2 1,736,707 15,943 15.9
May 213.7 2,385,930 21,903 219
June 211.7 3,301,668 30,310 30.3
July 300.2 6,179,962 56,733 56.7
August 286.1 8,592,398 78,880 78.9
September 280.0 11,239,760 103,183 103.2
October 166.3 10,777,897 98,943 98.9
November 23.9 6,207,194 56,983 57.0
December 32 3,736,299 34,300 343
January 7.2 2,624,850 24,097 24.1
February 23.7 1,776,648 16,310 16.3
March 51.5 1,625,962 14,927 14.9
Total 1,662.6 60,185,277 552,513 552.5
Ratio of streamflow and rainfall (%) 33.2

Month

Rainfall Streamflow | Rainfall | Streamflow | Rainfall Streamflow
April. 90.2 13.94 104.9 19.21 90.5 14.68
May 181.5 20.49 2443 28.26 215.2 16.96
June 198.2 24.12 208.7 32.63 228.2 34.18
July 361.8 77.73 2259 47.83 313 44.64
August 290.3 104.49 269.4 68.51 298.5 63.64
September 312.9 123.27 267.3 88.53 259.7 97.75
October 143.1 113.46 181.2 94.31 174.6 89.06
Total (wet period) 1,578.0 477.5 | 1,501.7 379.28 1,579.7 360.91
Percentage 94.5 81.9 91.4 68.6 94.3 69.1
November 26.5 40.08 243 64.95 20.9 65.92
December 0.5 21.56 3 39.11 6 42.23
January 15 18.97 5.6 28.92 1.1 24.4
February 4.7 13.06 47.6 21.12 18.8 14.75
March 44.7 11.51 61.4 19.24 48.3 14.03
Total (dry period) 91.4 105.18 141.9 173.34 95.1 161.33
Percentage 5.5 18.1 8.6 314 5.7 30.9
Total (mean annual) 1,669.4 582.7 | 1,643.6 552.6 1,674.8 522.2

Rate of stream flow and
rainfall (%) 34.9 33.6 31.2
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